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rPO and NCIPI are not responsible for any 
Lamages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
I.**** shows the word which can not be translated. 
s.In the drawings, any words are not translated. 



XAIMS 



Claim(s)] 

Claim 1] Said toner is a liquid development agent characterized by 20 - 90 % of the weight of rosin ester and glass 
ransition temperature containing the epoxy resin below 50-degreeC or 10 - 80 % of the weight of polyester resin, and 5 
60 % of the weight of pigments by toner weight conversion in the liquid development agent which comes to distribute 
i toner in an insulating liquid. 

Claim 2] Rosin ester, and an epoxy resin or polyester resin is a liquid development agent according to claim 1 blended 
>y the rosin ester :epoxy resin or the weight ratio of polyester resin =90: 10-20:80. 

Claim 3] Rosin ester is a liquid development agent according to claim 1 or 2 which is what has the acid number of 10- 
.50. 

Claim 4] Rosin ester is a liquid development agent given in any 1 term of claims 1-3 which are rosin ester, the 

)entaerythritol ester of rosin, rosin denaturation maleic resin, or rosin denaturation FENO 1 RU resin. 

Claim 5] An insulating liquid is a liquid development agent given in any 1 term of claims 1-6 which are carbon 

lumbers 9-15 and are the isoparaffin system hydrocarbons below 200 degrees of boiling points C. 

Claim 6] The toner at the time of development is a liquid development agent given in any 1 term of claims 1-5 

:haracterized by having the particle size of the range of 0.05 micrometers - 2.0 micrometers. 



Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the developer used for development, such as a copying machine, and 

relates to a detail further at the liquid development agent used for a wet-developing method. 

[0002] 

[Description of the Prior Art] Conventionally with image formation equipments, such as a copying machine and a laser 
beam printer, generally, the image information read in the manuscript is written in photo conductor drum lifting, an 
electrostatic latent image is formed, development in which a toner is made to adhere to this electrostatic latent image is 
performed, a non-established toner image is formed, subsequently to a form etc. this non-established toner image is 
imprinted, and it heats under application of pressure, and is established. 

[0003] In case [ above-mentioned ] development is carried out, the toner to be used consists of a particle of 
thermoplastics, and it is known that the image of high quality with a high image consistency will be obtained at the 
time of the magnitude of the proper range of submicron order of the particle size of this toner. 
[0004] By the way, there are two, the dry-developing method developed only using a toner and the wet-developing 
method developed using an insulating liquid besides a toner, in the class of the development approach, and there are the 
advantage and demerit in these approaches, respectively. 

[0005] That is, since a dry -developing method does not use a liquid for development, while it has the advantage in 
which the handling of a developer is easy, since the toner which can be used is restricted to the thing of several micron 
order which has a comparatively large particle size, it has the demerit in which it is difficult to form a delicate image 
with a high gradient. 

[0006] On the other hand, by the wet-developing method, since a toner with a small particle size can be used compared 
with a dry-developing method, while there is the advantage in which a precise and delicate image can be formed, there 
are the following demerits. 

[0007] First, the toner used by the wet-developing method has the problem that it is difficult to obtain the toner 
equipped with this dispersibility and balking ease, although having the dispersibility stabilized to the insulating liquid 
and balking ease is called for. 

[0008] That is, the toner must be equipped with the property stabilized and distributed, without precipitating in this 
insulating liquid or condensing. Moreover, after development is completed and a non-established toner image is formed 
in photo conductor drum lifting, since the insulating liquid is already unnecessary, it was called for that it is promptly 
removable from the formed non-established toner image, and it must be equipped with balking nature with a toner and 
an insulating liquid good for that purpose. 

[0009] Next, although it is required to control the particle size of a toner while it is called for that the particle size of the 
toner which forms a non-established toner image is the proper magnitude of the range of submicron order and it is 
distributing in an insulating liquid for that purpose in order to obtain the image of high quality, controlling the particle 
size of a toner in an insulating liquid has the problem of being difficult. Furthermore, although it is called for by the 
wet-developing method that the amount of electrifications of a toner is proper in order to charge a toner and to obtain 
the image of high quality while distributing in an insulating liquid, controlling the amount of electrifications in an 
insulating liquid has the problem of being difficult. 

[0010] Moreover, although a non-established toner image becomes precise by the wet-developing method as compared 
with dry process, if there is proper range also in the consistency of this non-established toner image and it becomes 
high density from this, a non-established toner image will become precise too much, and it will become difficult to be 
hard coming to separate from a photo conductor drum front face, and to imprint a non-established toner image in a 
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brm. Therefore, although it is necessary to control in the consistency which is extent which trouble does not produce in 

his imprint, there is a problem that it is difficult to control the consistency of this non-established toner image. 

001 1] Furthermore, to the resin which generally constitutes a binder from a wet-developing method, since the ratio of 

i pigment is high, there is a problem of being hard to be established. 

0012] 

Problem(s) to be Solved by the Invention] By the wet-developing method, as mentioned above The dispersibility in 
he inside of an insulating liquid, the balking nature of an insulating liquid, Are advantageous at the point which can 
lse the toner of the particle size of the range of the submicron order most suitable although there are control of particle 
;ize or the amount of electrifications, imprint nature, and a fixable problem as a toner which constitutes an image. If the 
ibove problems are conquerable, it will be a big method of developing charm at the point that the image of the high 
quality which is not acquired by the dry-developing method is obtained. And since the goodness of the image quality 
vas improved in these days when especially quality improvement of an image is called for, development of the 
leveloper which can conquer the above-mentioned problem was desired. 

0013] Then, as a result of inquiring wholeheartedly, by using mixture with specific rosin ester, a specific epoxy resin, 
)r polyester resin as a binder, this invention persons found out that the problem of the above-mentioned conventional 
leveloper for wet-developing methods was conquerable, and completed this invention. 

0014] Therefore, the dispersibility in the inside of an insulating liquid and the balking nature of an insulating liquid are 
jood, and can perform control of particle size or the amount of electrifications appropriately, and the place made into 
he object of this invention has imprint nature and fixable in offering the good developer for liquid development. 
;0015] 

Means for Solving the Problem] The liquid development agent of this invention is characterized by making it come to 
distribute rosin ester and the toner with which glass transition temperature contains the epoxy resin below 50-degreeC 
3r polyester resin, and a pigment in an insulating liquid. 

0016] In this invention, rosin ester achieves the function which makes easy control of the particle size of the toner at 
he time of distribution. 

0017] This rosin ester exists in the state of the dissolution or a fritting solution in the above-mentioned insulating 
.iquid, and the solubility over this insulating liquid can be adjusted by changing the class of ester group of rosin ester, 
rhis solubility can adjust the solubility of rosin ester, as a result a toner by being related also to the acid number of 
rosin t ester again, and choosing rosin ester with the proper acid number. 

#018] Solubility becomes good, so that the ester group of rosin ester is small. For example, when it becomes easy to 
dissolve when methanol ester and ethylene glycol ester are used, and glycerol ester and pentaerythritol ester are used, it 
is hard coming to dissolve. 

[0019] Moreover, another function of rosin ester is giving the pigment dispersibility which was excellent by improving 
familiarity by the pigment and sticking to a pigment front face. 

[0020] Furthermore, other functions of rosin ester are having the outstanding compatibility over much resin. 
[0021] What has the acid number of 10-150 from this viewpoint as rosin ester used by this invention is desirable. It is 
3n electrification nature control when making the acid number or more into ten raises the dispersibility of a pigment 
and a toner makes it distribute in an insulating liquid to have made the acid number into the range of 10-150 here from 
the reason for being desirable, and it is because the problem that the dispersibility in the inside of the insulating liquid 
Df a toner destabilizes will arise if the acid number is higher than 150 to objection. 

[0022] As rosin ester used by this invention, rosin ester, the pentaerythritol ester of rosin, rosin denaturation maleic 
resin, and rosin denaturation FENO 1 RU resin are mentioned. 

[0023] The loadings of the rosin ester used by this invention are toner weight conversion, and 20 - 90% of the weight of 
its range is desirable. If [ than this ] more, having made the upper limit into 90 % of the weight here will affect a 
development property, or the dissolution component to the inside of the dispersion medium of rosin ester It is because 
there is a problem that the toner particle swollen in the dispersion medium condenses, and is because there is a problem 
that distributed stability in the inside of the dispersion medium of a toner particle cannot give bad and electrification 
nature stable to a toner easily when there is having made [ less ] the minimum into 20 % of the weight reversely than 
this. 

[0024] As for the epoxy resin or polyester resin used by this invention, it is called for that glass transition temperature 
is below 50-degreeC. It is because fixable [ of a toner ] will fall if having made glass transition temperature below into 
50-degreeC here has a glass transition temperature higher than this. 

[0025] If still easier, in order to close fixable, it is desirable for it to be still lower, for example, to set the glass 
transition temperature of these resin as -20-degree C-30-degree about C range. 
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0026] If the epoxy resin or polyester resin used by this invention is insoluble to a dispersion medium, it can close the 
esinous principle of a toner particle, and it is made to be able to function as a thermoplastic particle which the toner 
colored, and the resin typically made from bisphenol A and epichlorohydrin and these denaturation objects can be used. 

0027] As other examples of the epoxy resin used by this invention, a phenol novolak mold epoxy resin, a cresol 
lovolak mold epoxy resin, an annular aliphatic series epoxy resin, a glycidyl ester system epoxy resin, and a glycidyl 
)hthalate system epoxy resin are mentioned. Moreover, as polyester resin, the condensate of polybasic acid, such as a 
)hthalic acid, isophthalic acid, and trimellitic acid, and polyhydric alcohol, such as bisphenol A, butanediol, ethylene 
jlycol, and a glycerol, is mentioned. 

0028] The loadings of the epoxy resin used by this invention or polyester resin are toner weight conversion, and 10 - 
10% of the weight of its range is desirable. It becomes difficult for the distributed stability to the inside of the 
iispersion medium of a toner to deteriorate, if there is to have made [ more ] the upper limit into 80 % of the weight 
lere than this, and to give proper electrification to a toner, Furthermore, it is because there is a problem that the 
iispersibility of a pigment also worsens, and is because there is a problem that the dissolution component which a toner 
becomes easy to dissolve in a dispersion medium, and was accumulated with development degrades a development 
property when there is having made [ less ] the minimum into 10 % of the weight than this. 
0029] In this invention, a pigment has the function to give a color to a toner, and carbon black, a copper 
Dhthalocyanine blue, dimethyl Quinacridone, carmine red, and benzidine yellow are mentioned as a pigment used for 
his invention. 

0030] The loadings of the pigment used by this invention are toner weight conversion, and 5 - 60% of the weight of its 
range is desirable. It is because there is a problem that the image which fixation of a toner becomes difficult and is 
glossy is not obtained when there is having made [ more ] the upper limit into 60 % of the weight here than this, and is 
because there is a problem that a developer cannot reach concentration deep enough when there is having made [ less ] 
Jie minimum into 5 % of the weight than this. 

[003 1 ] Moreover, as for rosin ester and an above-mentioned epoxy resin, or above-mentioned polyester resin, it is 
desirable to be blended by the rosin estenepoxy resin or the weight ratio of the range of polyester resin =90:10-20:80. If 
the rate of the rosin ester to an epoxy resin or polyester resin becomes less than 20:80, the distributed stability in the 
inside of the dispersion medium of a toner will worsen. It is because there is a problem that it becomes difficult to give 
proper electrification to a toner. When the rate of the rosin ester to an epoxy resin or polyester resin increases more than 
90:10 reversely, the increase of a dissolution-into dispersion medium of toner component, It is because there is a 
problem that this increases further, and degrade a developer or condensation of a toner particle becomes easy to take 
place when development is continued. 

[0032] The insulating liquid used by this invention functions as an insulating liquid which distributes a developer. 
[0033] As an insulating liquid used by this invention, the organic liquid which has the insulation resistance of 
1013ohms or more is desirable. It is because there is a problem that the charge of an electrostatic latent image is 
revealed and development image concentration falls at the time of development when having set insulation resistance to 
1013ohms or more here has insulation resistance lower than 1013 ohms. 

[0034] As an insulating liquid used by this invention, liquefied paraffin, silicone oil, kerosine, straight mineral oil, and 
machine oil are mentioned. Among these, especially desirable things are carbon numbers 9-15, and the isoparaffin 
system hydrocarbon below 200 degrees of boiling points C is excellent in handling nature from the point which a 
developer can vaporize and dry. 

[0035] The loadings of the insulating liquid used by this invention have the desirable range of the 10000 - 100 weight 
section to the toner of the 100 weight sections. Having made the minimum of loadings into the 100 weight sections 
here The handling at the time of the viscosity of a toner increasing, if fewer than this, and contacting a developer to an 
electrostatic latent image becomes difficult, Moreover, it is because there are problems, like fogging of a developer 
increases remarkably, and is because there is a problem that a development rate will be slow and it will become 
difficult to obtain desired development image concentration in actual developing time if having made the upper limit 
into the 10000 weight sections has more loadings than this. 

[0036] Moreover, as for the toner of this invention, it is desirable to have the particle size of the range of 0.05 
micrometers - 2.0 micrometers at the time of development. Having set the upper limit of the particle size at the time of 
development to 2.0 micrometers here Since the settling velocity of a toner is quick and it is difficult at the time of 
development to supply a toner at homogeneity at an electrostatic latent image if larger than this It is because there is a 
problem with homogeneity that a precise development image is not obtained, and is because there is a problem that a 
development image consistency will be low and the clear large development image of contrast will not be obtained if it 
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>. smaller than this to have set the minimum of the particle size at the time of development to 0.05 micrometers. 
0037] In addition, in the liquid development agent of this invention, in order to adjust the amount of electrifications of 
fie toner distributed in the insulating liquid, an electrification control agent may be added. As a typical electrification 
ontrol agent, there are metallic soap, sulfonated oil, and alkyl phosphoric ester. 

0038] Moreover, fats and oils, such as dehydrated castor oil, may be added as a distributed assistant of a toner, 
jenerally, since an epoxy resin and polyester resin have the strong polarity, into a non-polar insulating liquid which is 
ised by this invention, it does not dissolve at all. Therefore, it is most difficult for a pigment to color an epoxy resin 
ud polyester resin and to distribute this in the above-mentioned insulating liquid. However, a stable dispersing element 
an be made to form in what mixed the above-mentioned epoxy resin, polyester resin, the above-mentioned rosin ester, 
nd a pigment at a suitable rate. 

0039] Furthermore, the following effectiveness is acquired when such mixed resin is used as a binder. 
0040] In the first place, the dispersibility and balking nature of the toner to an insulating liquid are improved first. 
0041] That is, as a result of the rosin ester component in a resinous principle carrying out swelling thru/or a fritting 
olution and concordance's improving a toner front face an insulating liquid, it is thought that the dispersibility of the 
oner to an insulating liquid is improved. Moreover, as a result of an epoxy resin or polyester resin preventing the 
lissolution of the insulating liquid of a toner, it is thought that the balking nature of the insulating liquid from a non- 
:stablished toner image is improved. 

0042] The particle size of a toner is controllable by second adjusting a mixing ratio with rosin ester, an epoxy resin, or 
)olyester resin. That is, if the epoxy resin of insolubility or the ratio of a polyester resin component is enlarged to an 
nsulating liquid, particle size of a toner can be enlarged, and if the ratio of an epoxy resin or a polyester resin 
component is made small, particle size of a toner can be made small. 
0043] Control of the amount of electrifications of a toner is attained [ third ]. 

0044] That is, as a result of the rosin ester component which exists in the state of a fritting solution in a toner making 
his part adsorb potential decision ion at stability, control of the amount of electrifications of a toner is considered to 
>ecome possible. 

0045] The imprint nature of a non-established toner image is improved by the fourth. 

0046] Since it is controlled that a non-established toner image becomes precise too much by controlling the particle 
;ize of a toner in the proper range, it is considered that the imprint property of a toner is improved. Moreover, by the 
ictivity of an epoxy resin or polyester resin with a low glass transition temperature, when the adhesiveness to a regular 
)aper increases, it is thought that imprint nature is improved. Fixable [ of the image imprinted to the fifth ] is improved. 

0047] That is, coming that it can carry out the heat fixation of the toner layer easily is thought by using the low epoxy 

esin or the polyester resin of glass transition temperature. 

0048] The life of a liquid development agent can be elongated to the sixth. 

0049] That is, since it is connected to an insulating liquid with the epoxy resin of insolubility, or polyester resin and 
he solubility falls, even if the amount of rosin ester which is easy to dissolve in an insulating liquid of the rosin ester 
dissolved in the shape of a molecule into insulating liquid decreases and it repeats development, rosin ester being 
condensed and accumulating of it is lost. Consequently, degradation of a developer is remarkably mitigated by 
concomitant use of an epoxy resin or polyester resin, and it is thought that a life is elongated. 
;0050] 

Embodiment of the Invention] An example explains this invention concretely below. 

0051] The example 1 copper-phthalocyanine-blue (blue pigment) 30 weight section and the rosin denaturation 
pentaeiythritol resin 60 weight section were kneaded by the kneader, and the coloring master was obtained. The 
****** jo we jgj 1 t section which added, kneaded and obtained the epoxy resin 60 weight section (Epicoat glass- 
xansition-temperature C of 10 degrees) to this was added to Isopar H of the 100 weight sections (isoparaffin boiling 
point (190-degreeC)), and the naphthenic-acid cobalt 0.2 weight section, and was distributed with the Sand grinder, and 
the concentration liquid of a liquid development toner was obtained. The obtained concentration liquid 5 weight section 
was further diluted with Isopar H, and when the organic photo conductor which has a forward electrification latent 
image in this was immersed, the non-established toner image clear as a development image was obtained. Moreover, it 
was 1 .0 micrometers when the particle size of the toner at the time of development was measured. 
[0052] After imprinting a development image on a blanket, when it imprinted on the transfer paper, the fixable good 
glossy image was obtained. The clear image with sufficient repeatability was obtained without having repeated 
development and a development image deteriorating as a line, supplying concentration liquid. 
[0053] Changed the pigment in example 2 example 1 into dimethyl Quinacridone, changed rosin denaturation 
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).entaerythritol resin into rosin ester, and the liquefied epoxy resin was changed into polyester resin (30 degree C of 
jlass transition points), and also the liquid **** agent was adjusted like the example 1 . 

0054] When the organic photo conductor which has a forward electrification latent image using the obtained developer 
was developed, the clear non-established toner image was obtained. Moreover, it was 0.5 micrometers when the 
^article size of the toner at the time of development was measured. The clear image with sufficient repeatability was 
)btained without a development image deteriorating, even if it repeated development, fixable [ of this transfer picture ] 
Deing excellent, and supplying concentration liquid. 

0055] The example 3 carbon-black 20 weight section and the rosin denaturation maleic resin (acid number 40) 80 
weight section were kneaded by the kneader, and the coloring master was obtained, the toner (mean particle diameter of 
2.0 micrometers) 10 weight section which added, kneaded, ground and obtained the polyester resin (glass-transition- 
:emperature C of 40 degrees) 80 weight section to this — the Isopar H(190 degrees of isoparaffin boiling points (C)) 
300 weight section, and the sulfonated oil 0.1 weight section — in addition, the liquid development toner was obtained. 
0056] When this toner was contacted to the organic photo conductor which has a negative electrification latent image, 
he non-established toner image clear as a development image was obtained. After imprinting this toner image in a 
regular paper, it obtained the fixation image through between the heat rolls of 120-degreeC. 

0057] In example 4 example 3, it changed to the rosin denaturation maleic resin 120 weight section and the polyester 
resin 40 weight section, and also the liquid development agent was prepared like the example 3. Toner particle size at 
:he time of development was set to 1 .0 micrometers. When the transfer picture obtained like the example 3 let between 
the heat rolls of 120-degreeC pass, the clear fixation image was obtained. Moreover, even if it repeated development, 
the clear image with sufficient repeatability was obtained, without a development image deteriorating. 
[0058] In example of comparison 1 example 1, made the addition of rosin ester into the 1 10 weight sections, and the 
spoxy resin was made into 10 weight sections, and also the developer was adjusted completely like the example 1. The 
obtained development image was that in which is not clear as compared with the thing of an example 1, and fixable [ of 
a transfer picture ] is inferior. Moreover, when negatives were developed repeatedly, adding concentration liquid with 
the same developer, after repeating the development of hundreds of sheets, the image deteriorated remarkably. 
[0059] When ********** NA was similarly created only with the epoxy resin, without using rosin ester at all in 
example of comparison 2 example 1, the toner was not completely able to be distributed in Isopar H. 
[0060] 

[Effect of the Invention] As mentioned above, according to the liquid development agent of this invention, with the 
good concordance nature of the pigment dispersibility and the insulating liquid which rosin conversion resin has 
maintained, the distributed stability of a toner and the balking nature of an insulating liquid are good, and can perform 
appropriately control of the particle size of a toner, or the amount of electrifications, and the outstanding practical 
effectiveness [ say / that imprint nature and fixable are improved ] is brought about. 
[0061] 
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NOTICES * 

PO and NCIPI are not responsible for any 
amages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
..**** shows the word which can not be translated. 
.In the drawings, any words are not translated. 



TECHNICAL FIELD 



Field of the Invention] This invention relates to the developer used for development, such as a copying machine, and 
elates to a detail further at the liquid development agent used for a wet-developing method. 
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I .This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
5. In the drawings, any words are not translated. 



D RIOR ART 



Description of the Prior Art] Conventionally with image formation equipments, such as a copying machine and a laser 
)eam printer, generally, the image information read in the manuscript is written in photo conductor drum lifting, an 
electrostatic latent image is formed, development in which a toner is made to adhere to this electrostatic latent image is 
Derformed, a non-established toner image is formed, subsequently to a form etc. this non-established toner image is 
mprinted, and it heats under application of pressure, and is established. 

0003] In case [ above-mentioned ] development is carried out, the toner to be used consists of a particle of 
hermoplastics, and it is known that the image of high quality with a high image consistency will be obtained at the 
:ime of the magnitude of the proper range of submicron order of the particle size of this toner. 
;0004] By the way, there are two, the dry-developing method developed only using a toner and the wet-developing 
nethod developed using an insulating liquid besides a toner, in the class of the development approach, and there are the 
advantage and demerit in these approaches, respectively. 

;0005] That is, since a dry-developing method does not use a liquid for development, while it has the advantage in 
vvhich the handling of a developer is easy, since the toner which can be used is restricted to the thing of several micron 
Drder which has a comparatively large particle size, it has the demerit in which it is difficult to form a delicate image 
with a high gradient. 

[0006] On the other hand, by the wet-developing method, since a toner with a small particle size can be used compared 
with a dry-developing method, while there is the advantage in which a precise and delicate image can be formed, there 
are the following demerits. 

[0007] First, the toner used by the wet-developing method has the problem that it is difficult to obtain the toner 
equipped with this dispersibility and balking ease, although having the dispersibility stabilized to the insulating liquid 
and balking ease is called for. 

[0008] That is, the toner must be equipped with the property stabilized and distributed, without precipitating in this 
insulating liquid or condensing. Moreover, after development is completed and a non-established toner image is formed 
in photo conductor drum lifting, since the insulating liquid is already unnecessary, it was called for that it is promptly 
removable from the formed non-established toner image, and it must be equipped with balking nature with a toner and 
an insulating liquid good for that purpose. 

[0009] Next, although it is required to control the particle size of a toner while it is called for that the particle size of the 
toner which forms a non-established toner image is the proper magnitude of the range of submicron order and it is 
distributing in an insulating liquid for that purpose in order to obtain the image of high quality, controlling the particle 
size of a toner in an insulating liquid has the problem of being difficult. Furthermore, although it is called for by the 
wet-developing method that the amount of electrifications of a toner is proper in order to charge a toner and to obtain 
the image of high quality while distributing in an insulating liquid, controlling the amount of electrifications in an 
insulating liquid has the problem of being difficult. 

[0010] Moreover, although a non-established toner image becomes precise by the wet-developing method as compared 
with dry process, if there is proper range also in the consistency of this non-established toner image and it becomes 
high density from this, a non-established toner image will become precise too much, and it will become difficult to be 
hard coming to separate from a photo conductor drum front face, and to imprint a non-established toner image in a 
form. Therefore, although it is necessary to control in the consistency which is extent which trouble does not produce in 
this imprint, there is a problem that it is difficult to control the consistency of this non-established toner image. 
[001 1] Furthermore, to the resin which generally constitutes a binder from a wet-developing method, since the ratio of 
a pigment is high, there is a problem of being hard to be established. 
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JPO and NCIPI are not responsible for any 
iamages caused by the use of this translation. 

I .This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, according to the liquid development agent of this invention, with the 
|ood concordance nature of the pigment dispersibility and the insulating liquid which rosin conversion resin has 
maintained, the distributed stability of a toner and the balking nature of an insulating liquid are good, and can perform 
appropriately control of the particle size of a toner, or the amount of electrifications, and the outstanding practical 
effectiveness [ say / that imprint nature and fixable are improved ] is brought about. 
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NOTICES * 

rpo and NCIPI are not responsible for any 
Lamages caused by the use of this translation. 

.This document has been translated by computer. So the translation may not reflect the original precisely. 
I.**** shows the word which can not be translated. 
I.In the drawings, any words are not translated. 



fECHNICAL PROBLEM 



Problem(s) to be Solved by the Invention] By the wet-developing method, as mentioned above The dispersibility in 
he inside of an insulating liquid, the balking nature of an insulating liquid, Are advantageous at the point which can 
ise the toner of the particle size of the range of the submicron order most suitable although there are control of particle 
;ize or the amount of electrifications, imprint nature, and a fixable problem as a toner which constitutes an image. If the 
tbove problems are conquerable, it will be a big method of developing charm at the point that the image of the high 
luality which is not acquired by the dry-developing method is obtained. And since the goodness of the image quality 
vas improved in these days when especially quality improvement of an image is called for, development of the 
leveloper which can conquer the above-mentioned problem was desired. 

0013] Then, as a result of inquiring wholeheartedly, by using mixture with specific rosin ester, a specific epoxy resin, 
)r polyester resin as a binder, this invention persons found out that the problem of the above-mentioned conventional 
leveloper for wet-developing methods was conquerable, and completed this invention. 

0014] Therefore, the dispersibility in the inside of an insulating liquid and the balking nature of an insulating liquid are 
jood, and can perform control of particle size or the amount of electrifications appropriately, and the place made into 
he object of this invention has imprint nature and fixable in offering the good developer for liquid development. 
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VEANS 



pVIeans for Solving the Problem] The liquid development agent of this invention is characterized by making it come to 
listribute rosin ester and the toner with which glass transition temperature contains the epoxy resin below 50-degreeC 
3r polyester resin, and a pigment in an insulating liquid. 

[0016] In this invention, rosin ester achieves the function which makes easy control of the particle size of the toner at 
the time of distribution. 

[0017] This rosin ester exists in the state of the dissolution or a fritting solution in the above-mentioned insulating 
liquid, and the solubility over this insulating liquid can be adjusted by changing the class of ester group of rosin ester. 
This solubility can adjust the solubility of rosin ester, as a result a toner by being related also to the acid number of 
rosin ester again, and choosing rosin ester with the proper acid number. 

[0018] Solubility becomes good, so that the ester group of rosin ester is small. For example, when it becomes easy to 
dissolve when methanol ester and ethylene glycol ester are used, and glycerol ester and pentaerythritol ester are used, it 
is hard coming to dissolve. 

[0019] Moreover, another function of rosin ester is giving the pigment dispersibility which was excellent by improving 
familiarity by the pigment and sticking to a pigment front face. 

[0020] Furthermore, other functions of rosin ester are having the outstanding compatibility over much resin. 
[0021] What has the acid number of 10-150 from this viewpoint as rosin ester used by this invention is desirable. It is 
on electrification nature control when making the acid number or more into ten raises the dispersibility of a pigment 
and a toner makes it distribute in an insulating liquid to have made the acid number into the range of 10-150 here from 
the reason for being desirable, and it is because the problem that the dispersibility in the inside of the insulating liquid 
of a toner destabilizes will arise if the acid number is higher than 150 to objection. 

[0022] As rosin ester used by this invention, rosin ester, the pentaerythritol ester of rosin, rosin denaturation maleic 
resin, and rosin denaturation FENO 1 RU resin are mentioned. 

[0023] The loadings of the rosin ester used by this invention are toner weight conversion, and 20 - 90% of the weight of 
its range is desirable. If [ than this ] more, having made the upper limit into 90 % of the weight here will affect a 
development property, or the dissolution component to the inside of the dispersion medium of rosin ester It is because 
there is a problem that the toner particle swollen in the dispersion medium condenses, and is because there is a problem 
that distributed stability in the inside of the dispersion medium of a toner particle cannot give bad and electrification 
nature stable to a toner easily when there is having made [ less ] the minimum into 20 % of the weight reversely than 
this. 

[0024] As for the epoxy resin or polyester resin used by this invention, it is called for that glass transition temperature 
is below 50-degreeC. It is because fixable [ of a toner ] will fall if having made glass transition temperature below into 
50-degreeC here has a glass transition temperature higher than this. 

[0025] If still easier, in order to close fixable, it is desirable for it to be still lower, for example, to set the glass 
transition temperature of these resin as -20-degree C-30-degree about C range. 

[0026] If the epoxy resin or polyester resin used by this invention is insoluble to a dispersion medium, it can close the 
resinous principle of a toner particle, and it is made to be able to function as a thermoplastic particle which the toner 
colored, and the resin typically made from bisphenol A and epichlorohydrin and these denaturation objects can be used. 

[0027] As other examples of the epoxy resin used by this invention, a phenol novolak mold epoxy resin, a cresol 
novolak mold epoxy resin, an annular aliphatic series epoxy resin, a glycidyl ester system epoxy resin, and a glycidyl 
phthalate system epoxy resin are mentioned. Moreover, as polyester resin, the condensate of polybasic acid, such as a 
phthalic acid, isophthalic acid, and trimellitic acid, and polyhydric alcohol, such as bisphenol A, butanediol, ethylene 



http ://www4 . ipdl .ncipi .go .j p/cgi-bin/tran_web_cgi_ej j e 



08/25/2005 



P, 10-254 186, A [MEANS] 



Page 2 of 4 



;lycol, and a glycerol, is mentioned. 

0028] The loadings of the epoxy resin used by this invention or polyester resin are toner weight conversion, and 10 - 
0% of the weight of its range is desirable. It becomes difficult for the distributed stability to the inside of the 
ispersion medium of a toner to deteriorate, if there is to have made [ more ] the upper limit into 80 % of the weight 
tere than this, and to give proper electrification to a toner, Furthermore, it is because there is a problem that the 
Sispersibility of a pigment also worsens, and is because there is a problem that the dissolution component which a toner 
>ecomes easy to dissolve in a dispersion medium, and was accumulated with development degrades a development 
property when there is having made [ less ] the minimum into 10 % of the weight than this. 
0029] In this invention, a pigment has the function to give a color to a toner, and carbon black, a copper 
Mialocyanine blue, dimethyl Quinacridone, carmine red, and benzidine yellow are mentioned as a pigment used for 
his invention. 

0030] The loadings of the pigment used by this invention are toner weight conversion, and 5 - 60% of the weight of its 
ange is desirable. It is because there is a problem that the image which fixation of a toner becomes difficult and is 
;lossy is not obtained when there is having made [ more ] the upper limit into 60 % of the weight here than this, and is 
>ecause there is a problem that a developer cannot reach concentration deep enough when there is having made [ less ] 
he minimum into 5 % of the weight than this. 

0031] Moreover, as for rosin ester and an above-mentioned epoxy resin, or above-mentioned polyester resin, it is 
lesirable to be blended by the rosin estenepoxy resin or the weight ratio of the range of polyester resin =90: 10-20:80. If 
he rate of the rosin ester to an epoxy resin or polyester resin becomes less than 20:80, the distributed stability in the 
nside of the dispersion medium of a toner will worsen. It is because there is a problem that it becomes difficult to give 
>roper electrification to a toner. When the rate of the rosin ester to an epoxy resin or polyester resin increases more than 
>0:10 reversely, the increase of a dissolution-into dispersion medium of toner component, It is because there is a 
>roblem that this increases further, and degrade a developer or condensation of a toner particle becomes easy to take 
>lace when development is continued. 

0032] The insulating liquid used by this invention functions as an insulating liquid which distributes a developer. 
0033] As an insulating liquid used by this invention, the organic liquid which has the insulation resistance of 

013ohms or more is desirable. It is because there is a problem that the charge of an electrostatic latent image is 
evealed and development image concentration falls at the time of development when having set insulation resistance to 

013ohms or more here has insulation resistance lower than 1013 ohms. 

0034] As an insulating liquid used by this invention, liquefied paraffin, silicone oil, kerosine, straight mineral oil, and 
nachine oil are mentioned. Among these, especially desirable things are carbon numbers 9-15, and the isoparaffin 
;ystem hydrocarbon below 200 degrees of boiling points C is excellent in handling nature from the point which a 
leveloper can vaporize and dry. 

0035] The loadings of the insulating liquid used by this invention have the desirable range of the 10000 - 100 weight 
;ection to the toner of the 100 weight sections. Having made the minimum of loadings into the 100 weight sections 
lere The handling at the time of the viscosity of a toner increasing, if fewer than this, and contacting a developer to an 
electrostatic latent image becomes difficult, Moreover, it is because there are problems, like fogging of a developer 
ncreases remarkably, and is because there is a problem that a development rate will be slow and it will become 
lifficult to obtain desired development image concentration in actual developing time if having made the upper limit 
nto the 10000 weight sections has more loadings than this. 

0036] Moreover, as for the toner of this invention, it is desirable to have the particle size of the range of 0.05 
nicrometers - 2.0 micrometers at the time of development. Having set the upper limit of the particle size at the time of 
ievelopment to 2.0 micrometers here Since the settling velocity of a toner is quick and it is difficult at the time of 
levelopment to supply a toner at homogeneity at an electrostatic latent image if larger than this It is because there is a 
problem with homogeneity that a precise development image is not obtained, and is because there is a problem that a 
ievelopment image consistency will be low and the clear large development image of contrast will not be obtained if it 
s smaller than this to have set the minimum of the particle size at the time of development to 0.05 micrometers. 
0037] In addition, in the liquid development agent of this invention, in order to adjust the amount of electrifications of 
he toner distributed in the insulating liquid, an electrification control agent may be added. As a typical electrification 
control agent, there are metallic soap, sulfonated oil, and alkyl phosphoric ester. 

0038] Moreover, fats and oils, such as dehydrated castor oil, may be added as a distributed assistant of a toner. 
Generally, since an epoxy resin and polyester resin have the strong polarity, into a non-polar insulating liquid which is 
ased by this invention, it does not dissolve at all. Therefore, it is most difficult for a pigment to color an epoxy resin 
uid polyester resin and to distribute this in the above-mentioned insulating liquid. However, a stable dispersing element 
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:an be made to form in what mixed the above-mentioned epoxy resin, polyester resin, the above-mentioned rosin ester 
ind a pigment at a suitable rate. 

[0039] Furthermore, the following effectiveness is acquired when such mixed resin is used as a binder. 
[0040] In the first place, the dispersibility and balking nature of the toner to an insulating liquid are improved first. 
[0041] That is, as a result of the rosin ester component in a resinous principle carrying out swelling thru/or a fritting 
solution and concordance's improving a toner front face an insulating liquid, it is thought that the dispersibility of the 
toner to an insulating liquid is improved. Moreover, as a result of an epoxy resin or polyester resin preventing the 
dissolution of the insulating liquid of a toner, it is thought that the balking nature of the insulating liquid from a non- 
established toner image is improved. 

[0042] The particle size of a toner is controllable by second adjusting a mixing ratio with rosin ester, an epoxy resin, or 
polyester resin. That is, if the epoxy resin of insolubility or the ratio of a polyester resin component is enlarged to an 
insulating liquid, particle size of a toner can be enlarged, and if the ratio of an epoxy resin or a polyester resin 
component is made small, particle size of a toner can be made small. 
[0043] Control of the amount of electrifications of a toner is attained [ third ]. 

[0044] That is, as a result of the rosin ester component which exists in the state of a fritting solution in a toner making 
this part adsorb potential decision ion at stability, control of the amount of electrifications of a toner is considered to 
become possible. 

[0045] The imprint nature of a non-established toner image is improved by the fourth. 

[0046] Since it is controlled that a non-established toner image becomes precise too much by controlling the particle 
size of a toner in the proper range, it is considered that the imprint property of a toner is improved. Moreover, by the 
activity of an epoxy resin or polyester resin with a low glass transition temperature, when the adhesiveness to a regular 
paper increases, it is thought that imprint nature is improved. Fixable [ of the image imprinted to the fifth ] is improved. 

[0047] That is, coming that it can carry out the heat fixation of the toner layer easily is thought by using the low epoxy 

resin or the polyester resin of glass transition temperature. 

[0048] The life of a liquid development agent can be elongated to the sixth. 

[0049] That is, since it is connected to an insulating liquid with the epoxy resin of insolubility , or polyester resin and 
the solubility falls, even if the amount of rosin ester which is easy to dissolve in an insulating liquid of the rosin ester 
dissolved in the shape of a molecule into insulating liquid decreases and it repeats development, rosin ester being 
condensed and accumulating of it is lost. Consequently, degradation of a developer is remarkably mitigated by 
concomitant use of an epoxy resin or polyester resin, and it is thought that a life is elongated 
[0050] 

[Embodiment of the Invention] An example explains this invention concretely below. 

[0051] The example 1 copper-phthalocyanine-blue (blue pigment) 30 weight section and the rosin denaturation 
pentaerythritol resin 60 weight section were kneaded by the kneader, and the coloring master was obtained. The 
****** 10 weight section which added, kneaded and obtained the epoxy resin 60 weight section (Epicoat glass- 
transition-temperature C of 10 degrees) to this was added to Isopar H of the 100 weight sections (isoparaffin boiling 
point (190-degreeC)), and the naphthenic-acid cobalt 0.2 weight section, and was distributed with the Sand grinder, and 
the concentration liquid of a liquid development toner was obtained. The obtained concentration liquid 5 weight section 
was further diluted with Isopar H, and when the organic photo conductor which has a forward electrification latent 
image in this was immersed, the non-established toner image clear as a development image was obtained. Moreover, it 
was 1 .0 micrometers when the particle size of the toner at the time of development was measured. 
[0052] After imprinting a development image on a blanket, when it imprinted on the transfer paper, the fixable good 
glossy image was obtained. The clear image with sufficient repeatability was obtained without having repeated 
development and a development image deteriorating as a line, supplying concentration liquid. 
[0053] Changed the pigment in example 2 example 1 into dimethyl Quinacridone, changed rosin denaturation 
pentaerythritol resin into rosin ester, and the liquefied epoxy resin was changed into polyester resin (30 degree C of 
glass transition points), and also the liquid **** agent was adjusted like the example 1 . 

[0054] When the organic photo conductor which has a forward electrification latent image using the obtained developer 
was developed, the clear non-established toner image was obtained. Moreover, it was 0.5 micrometers when the 
particle size of the toner at the time of development was measured. The clear image with sufficient repeatability was 
obtained without a development image deteriorating, even if it repeated development, fixable [ of this transfer picture ] 
being excellent, and supplying concentration liquid. 

[0055] The example 3 carbon-black 20 weight section and the rosin denaturation maleic resin (acid number 40) 80 
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yeight section were kneaded by the kneader, and the coloring master was obtained, the toner (mean particle diameter of 
10 micrometers) 10 weight section which added, kneaded, ground and obtained the polyester resin (glass-transition- 
emperature C of 40 degrees) 80 weight section to this - the Isopar H(190 degrees of isoparaffin boiling points (C)) 
500 weight section, and the sulfonated oil 0.1 weight section — in addition, the liquid development toner was obtained. 
0056] When this toner was contacted to the organic photo conductor which has a negative electrification latent image, 
he non-established toner image clear as a development image was obtained. After imprinting this toner image in a 
egular paper, it obtained the fixation image through between the heat rolls of 120-degreeC. 

0057] In example 4 example 3, it changed to the rosin denaturation maleic resin 120 weight section and the polyester 
esin 40 weight section, and also the liquid development agent was prepared like the example 3. Toner particle size at 
he time of development was set to 1 .0 micrometers. When the transfer picture obtained like the example 3 let between 
he heat rolls of 1 20-degreeC pass, the clear fixation image was obtained. Moreover, even if it repeated development, 
he clear image with sufficient repeatability was obtained, without a development image deteriorating. 
0058] In example of comparison 1 example 1, made the addition of rosin ester into the 1 10 weight sections, and the 
ipoxy resin was made into 10 weight sections, and also the developer was adjusted completely like the example 1. The 
obtained development image was that in which is not clear as compared with the thing of an example 1, and fixable [ of 
i transfer picture ] is inferior. Moreover, when negatives were developed repeatedly, adding concentration liquid with 
he same developer, after repeating the development of hundreds of sheets, the image deteriorated remarkably. 
0059] When ********** was similarly created only with the epoxy resin, without using rosin ester at all in 
example of comparison 2 example 1, the toner was not completely able to be distributed in Isopar H. 



Translation done.] 
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